Título: La velocidad de denominación y su efecto en variables atencionales y errores de lectoescritura en función del diagnóstico. Resumen: Si bien la velocidad de denominación, generalmente evaluada con pruebas como el RAN/RAS ha demostrado su utilidad en la predicción de ciertos errores lectores y dificultades atencionales, hasta el momento no se ha analizado que variables predicen el rendimiento en la prueba. El objetivo del presente estudio es comprobar el poder explicativo de determinadas variables lectoras y atencionales sobre la velocidad de denominación en función del diagnóstico. Se utilizó una muestra de 132 estudiantes divididos en cuatro grupos (Control, n=34; Dificultades Lectoras, n=22; TDAH, n=41; y TDAH y Dificultades Lectoras, n=35). Los resultados mostraron: 1) en ausencia de dificultades, la velocidad de denominación es explicada por el CI, la edad y el género; 2) ante dificultades lectoras, las variables con mayor poder predictivo son los errores de lectura; 3) ante dificultades atencionales, son ciertas variables atencionales como los índices proporcionados por el TOVA, las que muestran una mayor significatividad. Palabras Clave: Velocidad denominación; ran/ras; dificultades lectoras; TDAH; problemas atencionales.
Introduction
Much research has looked at a variety of early indicators of Reading Learning Difficulties (RLD) with the aim of timely intervention and long term improvement. It is widely accepted that phonological awareness is able to predict future reading achievement (Aguilar, Navarro, Mechano, Alcale, Marchena, & Ramiro, 2010) , and it has been shown that training in phonological skills improves reading and writing acquisition (Defior, 2008) .
The ability of phonological awareness to predict RDL, in this case-achievement in naming tasks, has become the object of a variety of studies, as it is an independent factor which contributes to early reading and which is acquired before beginning infant education (Norton & Wolf, 2012) . Various research points towards the fact that time taken naming stimuli is closely related to accuracy and fluency in reading words and pseudo-words (Aguilar et al., 2010; ) , as well as comprehension (Arnell, Joanisse, Klein, Busseri, & Tannock, 2009; Georgiou, Parrila & Kirby, 2009) , and reading speed (Norton & Wolf, 2012) . For some researchers (Georgiou, Parrila, Cui, & Papadopoulos, 2013) , these results are due to both tasks demanding serial processing and oral production of visual stimuli. On the other hand, Loveall, Channell, Phillips and Conners (2013) , among others, explain this association by referring to the fact that both reading and visual stimulus naming need access to orthographic representations in long term memory. Other studies suggest that visual stimulus naming activates brain areas related to reading (Liao et al., 2015) . In short, they all posit that reading and naming are complex tasks that require processes in common.
The relationship between naming ability and attention has also been the subject of recent research (Pham, Fine, & Semrud-Clikeman, 2011) . This relationship has been confirmed, especially in cases of subjects presenting Attention Deficit and Hyperactivity Disorder (ADHD) with a predominantly inattentive profile. That research supposed that difficulties of reading and attention shared certain symptoms such as slow processing speed (Shanahan et al., 2006) , or problems of semantic processing (Tannock, Banaschewski, & Gold, 2006) , which may influence the results of naming tasks. Most of this research has used the Rapid Automatized Naming and Rapid Automatized Stimulus test -RAN/RAS- (Wolf & Denckla, 2005) , which is made up of six visual stimulus naming tasks, and scored based on time taken (in seconds) for each task. Some studies indicate that depending on the nature of the stimuli used in the naming tasks, subjects demonstrate reading or attentional difficulties. It has been observed that the alphanumeric RAN (that is, tasks composed of letters or numbers) is more closely associated with reading (Pham et al., 2011) , while the non-alphanumeric RAN (tasks composed of colours or objects) is associated with attentional processes (Kieling et al., 2010; Roessner et al., 2008) .
In this respect, various researchers state that low scores in the non-alphanumeric RAN in subjects with attentional difficulties are due to the existence of more than one plausible name for a given object or colour, producing a greater demand on attention and the need for more careful, detailed processing than that required for recognising letters or digits (Tannock et al., 2006) . Furthermore, letters and numbers anales de psicología, 2017, vol. 33, nº 2 (may) represent an automised code whereas objects and colours do not, and as such, the latter consumes resources of attention.
In light of previous research and the need to understand how the variables of reading and attentional difficulties influence naming speed, the aim of this current study is to analyse the explanatory power of certain variables related to reading (type of reading error), and attention (commission, omission, and D´ as given by TOVA) when it comes to naming speed, and how this varies in terms of diagnosis (ADHD, RLD, ADHD+RLD, control group).
Bearing in mind the processes involved in naming visual stimuli, it is expected that naming speeds in the different tasks making up the RAN/RAS (objects, colours, numbers, letters, letters-numbers, letters-numbers-colours) will be differentially related to the various variables involved in reading and writing, and attentional processes, especially in those groups who have some kind of difficulty. More specifically, following on from researchers such as Kieling et al. (2010) and Pham et al. (2011) , it is expected that the alphanumeric RAN (tasks made up of numbers or letters) will be more closely related to reading while non-alphanumeric RAN (tasks made up of colours or objects) will be associated with attentional processes.
Method Participants
This study used a non-probabilistic clinical sample comprising 78 boys (59.4%) and 54 girls (40.6%) aged between 5 and 16 (M = 9.88; SD = 2.87) with a mean IQ of 99.03 (SD = 11.85), who had been referred to a clinic for evaluation.
This sample was divided into four clinical groups (Table  1) according to previous diagnosis: The control group (n = 34; 25.6 %), RLD group (n = 22; 16.5%), ADHD (n = 41; 30.8%), and the group with both ADHD and RLD (n = 35; 26.3 %). IQ was measured using the WISC-IV scale (Weschler, 2005) , subjects scoring below 80 or above 130 were removed from the sample. In addition, in order to confirm the diagnosis of ADHD, the Evaluation of Attention Deficit with Hyperactivity (EDAH) scale was applied (Farre & Narbona, 2001 Lastly, with the aim of detecting whether there were significant differences between the four groups in the IQ and age variables, an analysis of variance (ANOVA) was performed. The results showed that, while there was no significant difference between the groups in terms of IQ, p = .130, there were differences in terms of age F(3,129) = 4.483, p = .01, ω 2 = .085.
Instruments
The Wechsler Intelligence Scale for Children-IV (WISC-IV) (Wechsler, 2005) was used to evaluate IQ in the sample and to remove those individuals with IQs below 80 or over 130. This is an individually administered test composed of 15 subtests which provide information on cognitively specific areas. It is applicable to children and adolescents aged between 6 and 16. In this study only the Total Intelligence Quotient (TIQ) was considered.
In order to verify previous diagnoses of ADHD, the Evaluation of Attention Deficit with Hyperactivity scale -EDAH-was used (Farré & Narbona, 2001) in the version for families. This is made up of 20 items that evaluate attention deficit, hyperactivity, and impulsivity, which allows the distinction to be made between ADHD that is predominantly hyperactive-impulsive, inattentive, or combined. In this case the following variables were considered: EDAH.H (score in hyperactivity items), EDAH.DA (score in items which measure attention deficit) and EDAH.ADHD (score in items measuring ADHD).
To evaluate reading errors, the TALE Reading and Writing Analysis Test (Toro & Cervera, 1995) was used. This test determines a subject's general reading level and specific anales de psicología, 2017, vol. 33, nº 2 (may) reading characteristics at a given moment during their schooling. In this study the following types of reading and writing errors were considered: omission, addition, substitution, inversion, and rotation.
The Rapid Automatized Naming and Rapid Alternating Stimulus Tests -RAN/RAS- (Wolf & Denckla, 2005) were used to evaluate naming speed. This is a test of naming speed that reflects the relationship between processing speed and reading speed. The test consists of four naming tests with different single stimulus type (letters, numbers, colours, objects) and two naming tests with alternating stimuli (lettersnumbers, letters-numbers-colours). The scores in each task are based solely on the time taken (in seconds) to name each one of the six stimulus matrices.
Finally, the Test of Variables of Attention-TOVA-(Greenberg, Kindschi, & Corman, 1996) was used. This is a Continuous Performance Test -CPT-which consists of the presentation of two stimuli on a computer screen over 22.5 minutes. When the first of the stimuli appears on the screen (a square in the upper border), the student must press a button (attention task), and when the second image appears (a square in the bottom part of the screen) the student should not do anything (inhibition task). The TOVA provides information on the following variables: omission, commission, response time, variability, D´(Quality of achievement during the test), and IGCE (Executive Control Index).
Procedure
The sample came from a psycho-educational clinic attended by children diagnosed with RLD and/or ADHD by members of the School Guidance and Educational Psychology Team (Equipo de Orientación Escolar y Psicopedagógica: EOEP) in the Principality of Asturias, Spain. Team members use the following protocol. Firstly, once teachers have identified a low achieving student without apparent cause (motivation problems, discipline problems etc.) they request a specialist evaluation from a member of the EOEP team (psychologist, educational specialist, educational psychologist) who visits the school and looks at the case. In order to carry out the evaluation, the specialist administers various psychological tests which provide information about intellectual capability, attentional indices, reading abilities and so on. In that way learning problems due to some kind of disability (visual, hearing, etc) can be discounted. Then, once the evaluation is complete, and when the case requires it, the professional may make appropriate modifications to the child's schooling according to whatever is impeding academic achievement.
For the current study, students who had been diagnosed by members of the EOEP team as having learning difficulties and/or ADHD were invited to the clinic to confirm their diagnosis. To that end, once parental consent had been signed for the child's evaluation, a series of tests was administered to verify the diagnosis of RLD and ADHD. Those with a previous diagnosis of ADHD were given the Diagnostic Interview for Children (DISC-IV: Shaffer, Fisher, Lucas, Dulcanquellin, & Schwab, 2000) , along with their parents. To be more specific, this study used the part of the interview which includes the history of progression, observation during play, and the criteria of the DSM-IV-TR (APA, 2000) . In addition, the EDAH scale (Farré & de Narbona, 1998) in its aforementioned family version was administered to ensure the correct assignation of subjects to their respective groups.
Similarly, in order to confirm the diagnosis of individuals with learning difficulties the following criteria were used (Jiménez, Rodríguez, & Ramírez, 2009 ): (a) poor achievement in a reading test, (b) low grades in other academic areas (for example, arithmetic), and (c) a score of more than 80 in an intelligence test, specifically in the WISC-IV (Wechser, 2005) . Subjects scoring less than 80 or more than 130 were eliminated. The inconsistency between reading achievement has been questioned (Jiménez et al., 2011) and has not been included in the definition of learning difficulties in this study.
Statistical design and analysis
Once the diagnoses had been verified, a ex post facto design was used to look at the predictive value of the variables. A hierarchical regression analysis was done which included three models, developed in each of the study groups (ADHD; RLD; ADHD+RLD; and the control): model 1 looked at general variables such as IQ, age, and gender; model 2 used the variables from model 1 and added the different types of reading errors identified by the TALE test (inversion, rotation, addition, substitution) from Toro & Cervera (1995) ; and finally, model 3 used the variables from the previous two models plus the three indicators from the TOVA test (Greenberg, Kindschi, & Corman, 1996) : omission, commission, and D´. Only those variables demonstrating a significant correlation with naming speed variables (Table 3) were included in the model. Data analysis was done using SPSS v.19.0 (Arbuckle, 2010) . Differences were considered significant a level of p < .05.
Results
One important assumption when carrying out this study was that the variables follow a normal distribution according to Kline's (2011) criteria, in which, scores between 3 and 10 are the maximum accepted for asymmetry and kurtosis, in addition to the Kolmogorov-Smirnov test for the various tasks in the RAN/RAS, in each of the four groups. As can be seen in Table 2 , all of the variables analysed met these criteria.
anales de psicología, 2017, vol. 33, nº 2 (may) Similarly, as shown in Table 3 , on analysing the correlations between variables related to reading and attentional processes and achievement in RAN/RAS tasks, it can be seen that time taken to name visual stimuli correlates significantly with most of the errors in reading and writing (errors of inversion, errors of addition, errors of rotation, and errors of substitution) as well as with certain variables from the TOVA test, namely: omission, commission, and D´. Note: RT = Response time; GECI = General index of executive control; LN = Letters and numbers; LNC = Letters, numbers and colours. *p < .05; **p < .01; ***p < .001.
The variables from the TALE and TOVA tests which demonstrated significant correlation with naming tasks in the RAN were taken as independent variables in a hierarchical regression analysis for each of the four diagnostic anales de psicología, 2017, vol. 33, nº 2 (may) groups. The hierarchical regression analysis for the control group (Table 4) demonstrated that model 1 (with IQ, gender, and age variables) explains the majority of the variance explained as the introduction of other variable types related to reading and attention (models 2 and 3) leads to increases in variance explained which are not significant. It is clear from the regression analysis for the RLD group (Table 5) , that model 2 has statistically significant predictors. Within model 2 it can be seen that for colour naming tasks the statistically significant predictor is the number of substitution errors in the TALE test. For naming tasks with numbers, or letters and numbers, the statistically signif-anales de psicología, 2017, vol. 33, nº 2 (may) icant predictor is the number of errors of inversion in the TALE test. When the naming task is only letters, there were two significant predictors: the number of inversion and rotation errors. Lastly, in naming tasks with alternating letters, numbers and colours, the significant predictor is the number of errors of rotation. With the ADHD group, it was found that although model 2 is significant when subjects are naming matrixes made up of objects, letters and numbers, or letters, numbers and colours; model 3 has greater explanatory power when naming matrixes made up of letters or colours (Table 6) In the co-morbid group (Table 7) , model 2 is significant for all of the RAN tasks, with significantly increased explained variance when the tasks are made up of only letters or letters and numbers alternately. 
Discussion and Conclusions
This comparative study aimed to analyse the explanatory power of certain variables related to reading and attention over naming speed and to examine variation in explanatory power in terms of diagnosis (ADHD, RLD, ADHD+RLD, control group ential effect, depending on the diagnostic group being analysed.
As previous research has stated, RAN/RAS naming tasks are closely related to variables involved in reading and writing processes (Arnell et al., 2009; Georgiu et al., 2009; Gasperini, Brizzolara, Cristofani, Casalini, & Chilosi, 2014) and attentional processes (Roessner et al., 2008; Stringer, Toplak, & Stanovich, 2004 ). This may be because naming tasks activate a series of interrelated processes which need a specified time between them. Because of that, when one of these processes is affected as a consequence of some kind of difficulty (reading or attentional), the naming speeds slow significantly compared to the control group (Norton & Wolf, 2012) .
Although most research cited has examined variables which influence execution of the RAN/RAS tests generally (without looking at the type of difficulty that the subjects present) (Schatschneider, Carlson, Francis, Foorman, & Fletcher, 2002) , this study has found differential functioning of the models depending on which diagnostic group is being analysed. In other words, the percentage of variance explained by each of the variables in the three models changes depending on the subjects' diagnoses.
Naming speed in the control group is fundamentally explained by model 1 which includes variables such as age, IQ and gender. This may be due to the fact that naming speed depends on the level of automatisation of various processes, and this automatisation is positively related to IQ and age (Norton & Wolf, 2012) . The explanatory power of the gender variable is underpinned by the neurological differences between men and women in early years (Tian, Wang, Yan & He, 2011) .
Unlike the control group, the naming speeds from the RLD group cannot be explained solely by model 1, as members of this group have problems with the lexical and/or phonological route, in addition to alterations in saccadic movement (Rodríguez, González-Castro, Álvarez, Álvarez & Cueli, 2012) . This symptomatology means that model 2 best explains achievement of students with RLD, considering the frequency of the various types of reading errors.
In the ADHD group, it could be seen how the attentional variable "commission" had a close relationship with naming colours and letters. While the existing relationship between naming colours and ADHD is in line with previous research (Roessner et al., 2008) , the same cannot be said of the relationship between the alphanumeric RAN and ADHD, as the majority of studies state that deficits in the alphanumeric RAN are related specifically to the presence of reading difficulties (Pham, Fine, & Semrud-Clikeman, 2011) . This may be because those studies have been carried out in opaque languages like English, rather than transparent languages such as Spanish. The relationship may indicate the underlying importance of attention in reading processes (Lora & Díaz, 2011) .
Finally, the comorbid group (ADHD+RLD) produced similar results to the RLD group, as model 2 contained significant predictors of RAN/RAS test results and the highest percentage of variance explained. This would indicate that the comorbidity of these two difficulties presents a complex symptomatology which cannot be reduced to a simple sum of the characteristic symptoms of ADHD and RLD (García et al., 2013) .
This study has demonstrated how a range of different variables have greater or lesser influence depending on the presence or absence of reading and/or attentional difficulties. In other words, the weight of each of the variables changes depending on the diagnosis being examined.
The principal practical implication of these results will be found when it comes to interpreting scores in naming speed tests. As seen in this study, a low score in naming certain visual stimuli may be due to the presence of reading or attentional difficulties. This means that, when faced with a low RAN/RAS score, an educational professional should try to ascertain the cause through tests related to reading and attention.
There are limitations to this research which should be borne in mind in future work, such as increasing the sample size of each of the diagnostic groups with the aim of looking more deeply into the influence of these variables on the speed of naming visual stimuli.
